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AB Claimed Cu alloys contain 0.1-1.0 wt . % Si. Also claimed are 
Cu alloys contg. 0.1-1.0 wt.% Si and 0.01-6.0 wt . % (as total) 
.gtoreq.l of metals selected f rom Mg 0.01-1.0, Al 0.01-1.0, 
Ti 0.01-1.0, Cr 0.01-1.5, Mn 0.01-1.0, Pe 0.01-3.0, 
Co 0.01-3.0, Ni 0,01-4.0, Zn 0.01-5.0, Zr 0.01-1.0, Ag 
0.01-1.0, and/or Sn 0.01-2.0 wt.%. 
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NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the copper alloy used for components with which 
discharge wear takes place, such as a motor commutator (commutator) or various contacts. 
[0002] 

[Description of the Prior Art] Conventionally, oxygen free copper with high conductivity, tough pitch 
copper, **** deoxidized copper, the copper containing silver, etc. are used as a motor commutator or a 
charge of contact lumber. The ingredient with this high [ conductivity ] has little generating of the 
Joule's heat in a contact, and since the cooling effectiveness is also high, elevated-temperature-ization of 
a contact can be controlled and it is because the amount of discharge decreases. However, as for the 
commutator and the various contact-surface articles which are used for an automobile etc., the further 
high life is searched for from the demand of the improvement in dependability. Therefore, development 
of the copper alloy in which the discharge-proof abrasiveness replaced with the above-mentioned pure- 
copper system ingredient is excellent has been needed. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the trouble of the above- 
mentioned conventional technique, and it aims at offering the copper alloy in which discharge-proof 
abrasiveness is excellent. 
[0004] 

[Means for Solving the Problem] The copper alloy in which the discharge-proof abrasiveness in 
connection with this invention is excellent It considers as that the remainder consists of copper and an 
unescapable impurity, and the description including Si:0.1 - 1.0wt%. Furthermore, the need is accepted. 
Mg:0.01 - 1.0vrt% and aluminum:0.01 - 1.0wt%, Ti: 0.01 - 1.0wt% and Cr:0.01 - 1.5wt% and Mn:0.01 - 
1.0wt%, Fe: 0.01 - 3.0wt% and Co:0.01 - 3.0wt% and nickehO.Ol - 4.0wt%, Zn:0.01 - 5.0wt% and 
Zr:0.01 - 1.0wt% and Ag:0.01 - 1.0wt% and SniO.Ol - 2.0wt% of inside ~ at least one or more kinds - a 
total amount - 0.01 - 6.0wt% - it contains. 

[0005] Hereafter, the reason for addition and the reason for presentation definition of each component of 
a copper alloy concerning this invention are explamed. 

Si: 0.1-1.0wt%Si is an indispensable component in this invention alloy. The oxide (Si02) of Si has the 
small free energy of formation, and since the melting point is high (1720 degrees C), it is stable at an 
elevated temperature and the electric resistance further in an elevated temperature is high (being 1200 
degrees C 3x102 ohm-m). On the other hand, it is thought that discharge is the process in which the 
contact which generated heat by energization is turned off, and takes place by the interaction of the 
electron emission from a material-list side and metallic fumes. The alloy containing Si tends to generate 
an oxide film to a material-list side in this process. And at an elevated temperature, since [ stable and ] 
this oxide film has high electric resistance, it bears the role which extinguishes discharge you to be 
Sumiya. this invention person finds out that this effectiveness is important in addition to conductivity on 
components to which discharge wear takes place, such as a conmiutator and various contact-surface 
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articles, and can make this invention on them. And even if this effectiveness has small Si content less 
than [ 0.1\vt% ] and being contained exceeding 1.0wt%, while this effectiveness is saturated, decline in 
conductivity and degradation of hot-working nature are caused. Therefore, Si content is made into 0.1 - 
1 .Owt%. Especially the desirable range is 0.2 - 0.8wt%. 

[0006] Mg, aluminum, Mn, Ag: [ of each 0.01 - ], and 1.0wt%, and ZniO.Ol - 5.0wt%, and Sn:0.01 - 
2.0wt% - these elements are added in order to carry out solid solution strengthening of the Cu-Si alloy 
further. Although the most important property among contact material is discharge-proof abrasiveness, it 
is required that the machine abrasion loss by the repeat of contact ON-OFF should also be small. 
Therefore, in order to raise abrasion resistance, it is added suitably. Each content of this effectiveness is 
small less than [ 0.01 wt% ]. Moreover, even if contained exceeding the upper limit of each element, 
while effectiveness is saturated, except for Ag, decline in conductivity becomes remarkable. In addition, 
Ag was expensive, also took economical constraint into consideration and set up the above-mentioned 
upper limit. For Mg, aluminum, Mn, and Ag, Zn is [ Sn of each desirable content ] 0.1 - 1 .5wt% 0.03 - 
3.5wt% 0.01 - 0.6wt% respectively. 

[0007] Ti, Zr:of each0.01-1.0wt%Cr:0.01-1.5wt%Fe, and Co:of each0.01-3.0wt%nickel:0.01 - 4.0wt% - 
- these elements form and carry out precipitation strengthening of Si and the compound, when added by 
the Cu-Si alloy. It is suitably added in order to raise abrasion resistance like the element mentioned 
previously. Each content of this effectiveness is small less than [ 0.01wt% ]. Moreover, even if 
contained exceeding the upper limit of each element, while effectiveness is saturated, decline in 
conductivity becomes remarkable. Therefore, the above-mentioned bound value was set up. For Cr, Fe 
and Co is [ Ti / Zr / nickel of each desirable content ] 0.3 - 4wt% 0.1 - 2.5 wt% respectively 0.05 - 
1.0wt% 0.01 - 0.3 wt% 0.05 - 1.0wt%. 

[0008] In addition, although two or more sort compound addition of the above-mentioned accessory 
constituent can be carried out, if the total amount of the effectiveness of the improvement in on the 
strength is small and contains less than [ 0.01wt% ] exceeding 6.0wt%, decline in conductivity will 
become remarkable. Therefore, the total amount in the case of carrying out compound addition was 
made into 0.01 - 6.0wt%. It is 0.5 - 3% preferably. As a combination of a desirable accessory 
constituent, the combination of Ti (or Zr, Cr, Fe, Co, nickel) and Mg (or aluminum, Mn, Ag, Zn, Sn) is 
mentioned. 
[0009] 

[Example] Hereafter, the example of this invention is explained as compared with the example of a 
comparison. The copper alloy of the presentation shown in a table 1 was dissolved and cast in the 
bottom of a charcoal coat in atmospheric air using the kryptol furnace, and the ingot with the thickness 
of 50mm, a width of face [ of 75nmi ], and a die length of 180mm was obtained. After cutting the fi-ont 
face and rear face of this ingot, it hot-rolled to 15mm in thickness at the temperature of 950 degrees C. 
Next, after the grinder removed the scale and performing annealing of 4 hours at cold rolling and the 
temperature of 500 degrees C, it considered as the thickness of 4.0mm with the last cold rolling. The 
Vickers hardness number and the conductivity of the copper alloy concerning this invention and a 
comparison alloy are written together to a table 1 . 
[0010] 
[A table 1] 
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[001 1] Next, the revolution energization abrasion test of the copper alloy concerning this invention and 
a comparison alloy was performed. This trial was performed using the revolution energization abrasion 
tester shown in drawing 1 . As shown in drawing, the test piece 1 which processed this invention alloy 
NO. 1-1 7 and comparison alloy NO. 18-21 into the disk of dimension 40mmphix4mmt, and divided them 
into four equally was arranged between insulators 1 1, and it considered as the body of revolution of four 
poles, and the end of carbon brushes 2 and 2 was contacted in the two-poles side of this body of 
revolution, and the lower part of flat springs 3 and 3 was connected with the other end. The end of the 
application-of-pressure fixtures 9 and 9 was connected with the upper bed section of these flat springs 3 
and 3, respectively, and the weight 4 was connected to that other end, respectively. In addition, as for 
DC power supply and 7, the lead wire for energization with which 10 was connected with the test piece 
1, the electric wire with which 5 is connected with carbon brushes 2 and 2, and 6 are [ an ammeter and 
8 ] the stanchions of an application-of-pressure fixture. 

[0012] In above equipment, the contact pressure of a test piece 1 and a carbon brush 2 was adjusted 
using the weight 4, and it considered as 435 g/cm2. It energizes to a test piece 1 in this condition current 
density 0.2A/mm2, and is peripheral-velocity 6.3 m/sec (the number of revolutions: 3000rpm). The 
motor was rotated and the energization revolution abrasion test was performed. The ambient atmosphere 
was made into the inside of 15 -degree C atmospheric air, and investigated the abrasion loss of the test 
piece 1 of 400 hours after. The resuh is united and shown in a table 1 . 

[0013] While this invention alloy contains Si in 0.1 - 1.0wt%, it has good conductivity and hardness and 
discharge-proof abrasiveness is excellent. On the other hand, comparison alloy No. 18 have few Si 
contents, and its discharge-proof wear disposition top effectiveness is small. Furthermore, since No. 19 
have too much Si, conductivity falls and abrasion loss is large. No. - although 20 and 21 have the 
outstanding conductivity excluding Si, its abrasion loss is large. 
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[0014] 

[Effect of the Invention] As explained above, the copper alloy of this invention is contributing 
[ although conductivity is conventionally low as compared with elegance, excel in discharge-proof 
abrasiveness, for example, ]-to the improvement in life of motor commutator and various contact- 
surface articles size. 



[Translation done.] 
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